Simulation of CIDNP kinetics obtained in the photoreaction of TCBP and GMP
To determine the rate of formation of the cation radical (G + ), a simulation of the CIDNP kinetics was performed. The set of equations introduced by Fischer for the cyclic radical reactions 2 was modified to take into account reversible protonation of the neutral guanosyl radical. The peculiarity of the photo-system under study is that for radical pairs containing a TCBP radical the reaction of back electron transfer is possible not only from their singlet correlated state with restoration of the initial compounds, but also can partly proceed from their triplet state, 3 resulting in the formation of TCBP in its lower triplet state and quencher (GMP) in its ground state. Since the singlet recombination prevails (see below), all the considerations given in the main text qialitatively refer to the case of triplet precursor and singlet recombination of a radical pair. However, without taking into account triplet channel of recombination, satisfactory agreement between experimental and simulated CIDNP kinetics could not be achieved.
The concentrations of the radicals are described by the system of algebraic equations:
where R is the concentration of the TCBPH  radical, R N and R C are the concentrations of neutral radical G(-H)  and cation radical (G + ), respectively; k t is the second-order radical termination rate constant; k p the rate constant of protonation of the neutral guanosyl radical. It is assumed that the fraction of geminate recombination can be neglected, and R 0 is the initial concentration of radicals of each type, which participate in the bulk processes.
The polarization in the neutral radical P N R , in the cation radical P C R , and in ground-state guanosine P N+C are described by the following equations:
Here,  N and  C are the probabilities of triplet recombination of the radical pairs of TCBP radical, and neutral or cationic guanosyl radicals, respectively.T 1 N and T 1 C are the relaxation times of proton H8 in the guanosyl radicals. Earlier T 1 =20 s was found for guanosyl radicals in different protonation forms, from the dicationic to the neutral one. The parameters  represent the polarization per pair, created upon recombination of F-pairs of radicals in the bulk, and are related to the geminate polarization P G via the quantity , which is the ratio of polarization created in F-pairs to the geminate polarization:   and  C stand for the radical pairs with neutral and cation radicals,  N  N P G /R 0 ,  C  C P G /R 0 , with P G denoting the geminate polarization formed in the pair of TCBPH  and G(-H)  . Since we do not measure the absolute value of polarization, in the simulation P G appears as vertical scaling factor, which for convenience of presentation is scaled to unity. The initial polarizations were taken as P G =P N R =1.
Equations s7-s9 describe nuclear polarization in the TCBP radical, P R , TCBP in its lower triplet state, P T , and its ground state TCBP, P S , which is detected by NMR: geminate CIDNP intensity to a degree depending on the lifetime of the primary guanosyl radical as compared to the lifetime of the geminate pair. 4 Thus, CIDNP formed in an F-pair is higher than that formed in a geminate pair, hence the value of  is enlarged. From the simulation of the CIDNP kinetics, obtained in the photoreaction of TCBP and GMP in 50 mM sodium phosphate buffer at pH 6.9, the observed rate constant of protonation of G(-Н)  was determined to be k p =(1.80.4)10 6 s -1 .
